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(54) AXIAL FAN AND COOLING STRUCTURE OF ELECTRONIC APPARATUS 
(57)Abstract: 

PURPOSE: To provide an axial fan in which counterflow of 
air and intrusion of dust can be blocked during stoppage and 
to provide a cooling structure for electronic apparatus in 
which temperature rise of internal components can be 
suppressed upon failure. 

CONSTITUTION: The cooling structure for electronic 
apparatus comprises a motor 22 disposed in the axial center 
of a fan case 21, an inner rotor 40 rotated through the 
motor 22, a plurality of arcuate cam grooves 41 made at the 
tubular part of the inner rotor 40, an outer rotor 50 fitted 
rotatably over the inner rotor 40, and a plurality of blades 30 
fixed to the outer periphery of the outer rotor 50 such that 
a driven pin 32 projecting from the vicinity of the fringe of 
side end face is fitted slidingly in the cam groove 41 and a 
pin 31 projecting from the vicinity of the root of side end 
face is pivoted at the lower part of the outer rotor 50. 
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(54) FAN UNIT 

(57)Abstract: -«1 
PURPOSE: To obtain a fan unit by which the height of an 
electronic apparatus can be reduced by a method wherein a 
band metal fitting which carries and holds a trunk part 
between the upper flange and the lower flange of a fan 
module and which comprises seat parts at the right end part 
and the left end part on the side of an opening is fixed and 
bonded to the rear of a vertical plate for a channel-shaped 
member. 

CONSTITUTION: A band metal fitting 40 is formed so as to 
be bent to be nearly a U-shape as viewed from a plane in 
such a way that it carries and holds a trunk part 9 between 
the upper flange 6-1 and the lower flange 6-2 of a fan 
module 1, and the right end part and the left end part on the 
side of an operating are bent respectively perpendicularly to 
the outside so as to form seat parts 41. The band metal 
fitting 40 is coupled so as to carry and hold the trunk part 9 
for the fan module 1, the seat parts 41 are brought close to 
the rear of a vertical plate for a channehshaped member 32, 
and the fan module 1 is mounted on a mounting plate 30. At 
this time, the width of the band metal fitting 40 which carries and holds the trunk part 9 for a fan 
case 2 is made smaller than the height of the fan case 2, and also the height of the channel- 
shaped member 30 is nearly equal to the width of the band metal fitting 40. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fan unit which is characterized by providing the following and which carries out insertion 
wearing between the electronic units carried in the rack multi-stage, and cools this electronic unit. The 
fan module which consists of a wing carried free [ a rotation drive ] in the fan case where it has a flange 
in the end face of a top and the bottom, and this fan case, it can insert between the bridging board 
member which constructs across the front face of this rack and fixes an edge on either side to **** of 
the both sides of this rack, respectively, and an electronic unit - as - a bridging board - the tie-down 
plate which ****** formed or connected with the rear-face side of a member becomes from the channel 
form member of the typeface of U The plane view formed so that the fuselage section between this fan 
module top and a bottom flange might be supported from under is the taking-a-seat section mostly to the 
edge of the right and left by the side of opening by the typeface of KO. 

[Claim 2] The fan unit characterized by having been intervened and equipped with the elastic body 
board between the fuselage section of the aforementioned fan module, and the aforementioned band 
metallic ornaments, and being intervened and equipped with other elastic body boards between this 
fuselage section and the channel form member of the aforementioned tie-down plate. 
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Japan Patent Office is not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the fan unit which cools the electronic unit carried in the 
rack multi-stage. 

[0002] Electronic equipment, such as a communication device, is shown in drawing 3 . In drawing, 50 is 
electronic equipment which carried the electronic unit 52 in the rack 51 multi-stage. To each of the side 
plate of right and left of ******** and a case, it is what held much printed circuit boards in parallel with 
a case, and the flat-surface configuration attached the fixing member of an angle type, and the electronic 
unit 52 contacted the field by the side of the transverse plane of**** 55 of a right-and-left couple, and 
has fixed this fixing member at the rack 5 1 using a bolt. 

[0003] In addition, the ventilating hole is arranged in each of the hypopleura of a case, and a top board. 
The above-mentioned electronic equipment 50 is making small depth of the electronic unit 52 carried in 
a rack 51, and is attaining the miniaturization. 

[0004] 100 It is the fan unit which attached ** and two or more fan modules 1 in parallel with a tie- 
down plate 20. It is the fan unit 100 by leveling the fan module 1 so that the ventilation direction of a fan 
module may point to the vertical direction, inserting a fan module side in the rack 51 of the lower part of 
the electronic unit 52, contacting the field by the side of the transverse plane of **** 55 of a right-and- 
left couple, and attaching the edge of right and left of the perpendicular Itabe material of a tie-down 
plate 20 in a rack 5 1 using a bolt. It is carried in a rack 5 1 . 

[0005] On the other hand, the inhalation mouth 53 is formed in the front-face side of the bottom of a 
rack 51 . The electronic equipment 50 constituted as mentioned above is the fan unit 100. If the fan 
module 1 is driven, respectively, the open air will be inhaled from the inhalation mouth 53, it will 
ventilate up, and air will be sent into the electronic unit 52. 

[0006] The air ventilated in the electronic unit 52 passes along between each printed circuit board, it 

goes up, taking heat, and is discharged from the crown plate of a rack 51. 

[0007] 

[Description of the Prior Art] The conventional fan unit is explained referring to drawing 4 . drawing 4 - 
- setting - the axial flow type fan module 1 — the center of the fan case 2 — it consists of a motor 3 
installed in the axial center of a hole, body of revolution of the closed-end cylindrical shape which 
separates and attaches a gap in the outside of a motor 3, and two or more wings 5 arranged in pitches 
[ side / periphery / of body of revolution ] 

[0008] Therefore, if a motor 3 is driven, body of revolution will rotate, a wing 5 rotates in connection 
with it, and from the lower part of the fan module 1 , air is inhaled and it discharges up. The fan case 2 is 
the upper flange 6-1 of the square shape which four angles were beveled and was formed in the fuselage 
section 9 and the upper part of the fuselage section 9. It consists of a lower flange 6-2 of the square 
shape formed in the lower part of the fuselage section 9. 

[0009] Upper flange 6-1 Hole 7-1 which inserts the cervix of a screw thread 25 in four corners, 
respectively It has arranged. Moreover, lower flange 6-2 It is the upper flange 6-1 to four corners. Hole 
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7-1 It is a hole 7-2 face to face. It has prepared. 

[001 0] 20 is a tie-down plate which bent the metal plate to side **** L form and which consists of 
perpendicular Itabe material 21 and level Itabe material 22. The perpendicular Itabe material 21 is a 
member which contacts and fixes an edge on either side using a bolt 56 to the field by the side of the 
transverse plane of**** 55 of the right-and-left couple of a rack. 

[001 1] a horizontal plate - a member 22 is equal to a predetermined part to attach the fan module 1 in in 
the bore size of the fuselage section 9 — circular — a hole — having — this — circular — the periphery 
section of a hole — upper flange 6-1 Hole 7-1 Hole (four holes) which corresponds, ****s and inserts the 
cervix of 25 It has arranged. 

[0012] Upper flange 6-1 Alignment of the upper surface is carried out to the undersurface of the level 
Itabe material 22, it contacts, and **** of a screw thread 25 is the hole of the level Itabe material 22. 
Top flange 6-1 A hole 7-1 and lower flange 6-2 So that a hole 7-2 may be penetrated A screw thread 25 
is inserted and it is the lower flange 6-2. By screwing a nut on the thread part which projected from the 
undersurface, the fan module 1 is hung to the tie-down plate 20. 

[0013] The fan module 1 is carried in a tie-down plate 20 as mentioned above, and the conventional fan 

unit is constituted. 

[0014] 

[Problem(s) to be Solved by the Invention] A fan unit levels a fan module so that the ventilation 
direction of a fan module may point to the vertical direction as mentioned above, it is inserted between 
electronic units, and is carried in electronic equipment. 

[0015] by the way, the conventional fan unit - the horizontal plate of a tie-down plate - the inferior 
surface of tongue of a member — the upper surface of the upper flange of a fan module — contacting — a 
horizontal plate — the upper part of a member to a screw thread — a horizontal plate - the hole of a 
member and the hole of a top and a bottom flange were made to penetrate, the nut was screwed on the 
thread part of the screw thread which projected from the inferior surface of tongue of a lower flange, and 
the fan module is hung to the tie-down plate 

[0016] That is, for the conventional fan unit, height is a screw head. Only the board thickness and 
thickness of nut of level Itabe material are larger than the thickness of a fan module. For this reason, it 
was required that a fan module thick twist should also have been large enough, and the interval of the 
upper and lower sides of the electronic unit carried in a rack should have been taken, consequently the 
height of electronic equipment became large, and there was a trouble of checking the miniaturization of 
electronic equipment. 

[001 7] this invention was created in view of such a point, and aims at offering the fan unit of the thin 

shape which can make height of electronic equipment small. 

[0018] 

[Means for Solving the Problem] It is the fan unit which carries out insertion wearing of this invention 
between the electronic units carried in the rack multi-stage as illustrated to drawing 1 , and cools an 
electronic unit in order to attain the above-mentioned purpose, and is a flange 6-1 and 6-2 to the end face 
of a top and the bottom. It has the fan module 1 which consists of a fan case 2 which it has, and a wing 5 
held free [ a rotation drive ] in the fan case 2. 

[0019] a bridging board with the up-and-down width of face almost equal to the thickness of the fan 
module 1 which constructs across the front face of a rack and fixes to **** of right and left of an edge 
on either side, respectively - it can insert between a member 3 1 and an electronic unit -- as - a bridging 
board ~ ****** formed or connected with the rear- face side of a member 3 1 is equipped with the tie- 
down plate 30 which consists of a channel form member 32 of the typeface of U 
[0020] Furthermore, the fan module 1, a top and a bottom flange 6-1, and 6-2 The plane view which 
supports the fuselage section 9 of a between from under equips the edge of right and left by the side of 
opening with the band metallic ornaments 40 which have the taking-a-seat section by the typeface of KO 
mostly. 

[0021] These band metallic ornaments 40 are fixing the taking-a-seat section 41 in contact with the rear 
face of the perpendicular board of the channel form member 32, and are considered as the composition 
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which is what carries the fan module 1 in a tie-down plate 30. 

[0022] Moreover, it considers as the composition with which the elastic body board 46 of others 

[ board / elastic body / 45 / between / the fuselage section 9 and the channel sections 32 of a tie-down 

plate 30 ] intervened, respectively, and it was equipped between the fuselage section 9 of the fan module 

1 , and the band metallic ornaments 40. 

[0023] 

[Function] The width of face of the band metallic ornaments which support the fuselage section of a fan 
case from under is smaller than the height of a fan case, and its height of the channel form member of • 
the tie-down plate which fixes band metallic ornaments is also almost equal to the width of face of band 
metallic ornaments. 

[0024] Therefore, the fan unit of the thin shape which a fan module thick twist can also enlarge slightly 
the interval of the upper and lower sides of the electronic unit carried in a rack, and can make height of 
electronic equipment small is offered. 

[0025] On the other hand, according to invention of a claim 2, the elastic body board intervenes, 
respectively between the fuselage section of a fan module, and band metallic ornaments, and between 
the fuselage section and the channel section of a tie-down plate. 

[0026] Therefore, since vibration of the fan module resulting from rotation of a wing is absorbed with an 
elastic body board, generating of noise can be prevented. Moreover, the adhesion of a fan module and 
band metallic ornaments is secured by having made the elastic body board intervene. 
[0027] 

[Example] this invention is explained concretely, referring to a view below. In addition, the same sign 
shows the same object through a complete diagram. 

[0028] Drawing 1 is drawing of the example of this invention. (A) is a perspective diagram shown in the 
separated form. (B) is a perspective diagram after combination and drawing 2 is drawing of other 
examples of this invention. (A) is a perspective diagram. (B) is a cross section. 
[0029] drawing setting - 100 It is the fan unit which insertion wearing is carried out between the 
electronic units carried in the rack multi-stage, and cools an electronic unit. Fan unit 100 It is the 
composition which combined the band metallic ornaments 40 which support the fan module 1 from 
under, and the tie-down plate 30 which fixes to **** 55, and fixed. 

[0030] fan unit 1 00 the axial flow type fan module 1 to carry - the center of the fan case 2 - it consists 
of a motor 3 installed in the axial center of a hole, body of revolution of the closed-end cylindrical shape 
which separates and attaches a gap in the outside of a motor 3, and two or more wings 5 arranged in 
pitches [ side / periphery / of body of revolution ] 

[0031] The fan case 2 is the upper flange 6-1 of die square shape which four angles were beveled and 
was formed in the fuselage section 9 and the upper part of the fuselage section 9. It consists of a lower 
flange 6-2 of the square shape formed in the lower part of the fuselage section 9. 
[0032] the bridging board which constructs across the front face of a rack the tie-down plate 30 which 
consists of metal plates, such as steel, contacts an edge on either side in the field by the side of the 
transverse plane of **** 55 on either side, and fixes using a bolt 56 -- a member 3 1 and a bridging board 
— it consists of channel form members 32 which come to bend the center section of the top edge of a 
member 31 to the typeface ofU by ****** back 

[0033] Height of the bridging Itabe material 31 and the channel form member 32 (up-and-down width of 
face) It is smaller than the thickness of the fan module 1 . In addition, notch 39 is formed in the 
perpendicular board of the channel form member 32, and it enables it to draw the code 8 of the fan 
module 1 in the channel form member 32. 

[0034] A steel plate and copper alloy board, The band metallic ornaments 40 by which board thickness, 
such as a stainless steel plate, consists of a thin metal plate are the fan module 1 top and the bottom 
flange 6-1, and 6-2. It is mostly bent and formed in the typeface of KO by plane view, and the edge of 
right and left by the side of opening is bent right-angled outside, respectively, and the taking-a-seat 
section 41 is provided so that the fuselage section 9 of a between may be supported from under. 
[0035] The hole 42 of each taking-a-seat section 41 which inserts the cervix of a screw thread 43 in a 
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core is punched mostly. 45 46 For example, rubber board, It is the elastic body board of the shape of a 
strip of paper which consists of felt etc. 

[0036] The elastic body board 45 is stuck on the part which counters the fuselage section 9 inside the 
band metallic ornaments 40. Moreover, other elastic body boards 46 are the rear faces of the 
perpendicular plate of the channel form member 32, and are stuck on the part which counters the 
fuselage section 9 of the fan module 1 to attach. 

[0037] (B) of drawing 1 As illustrated, the band metallic ornaments 40 are made engaged so that the 
fuselage section 9 of the fan module 1 may be supported from under, the rear face of the perpendicular 
plate of the channel form member 32 is contacted in the taking-a-seat section 41, and a screw thread 43 
is inserted in the hole 42 of the taking-a-seat section 41, and the channel form member 32 ****s, it 
screws on a hole 33, and the fan module 1 is carried in the tie-down plate 30. 
[0038] between the electronic units 52 carried in the rack 51 like the tie-down plate illustrated to 
drawing 3 multi-stage - the channel form member 32 and the fan module 1 of a tie-down plate 30 of 
************ - inserting — a bridging board — the field by the side of the transverse plane of**** 55 
of right and left of the rear face of a member 3 1 is contacted 

[0039] and the bolt 56 - using - a bridging board - the member 3 1 is fixed to the rack 5 1 Under the 
present circumstances, the width of face of the band metallic ornaments 40 which support the fuselage 
section 9 of the fan case 2 from under is smaller than the height of the fan case 2, and its height of the 
channel form member 32 of a tie-down plate 30 is also almost equal to the width of face of the band 
metallic ornaments 40. 

[0040] Therefore, a fan module thick twist can also enlarge slightly the interval of the upper and lower 
sides of the electronic unit carried in a rack, and the height of electronic equipment becomes small, the 
bridging board of the long and slender tabular which constructs across the front face of a rack the tie- 
down plate 30 illustrated to drawing, contacts an edge on either side in the field by the side of the 
transverse plane of **** 55 on either side, and fixes using a bolt 56 - a member 34 and a bridging board 
~ ****** close to the rear face of a member 34 consists of a channel form member 35 of the typeface .of 
U " . 

[0041] By fixing two or more band metallic ornaments 40 at the rear face of the perpendicular plate of 
the posterior part of the channel form member 35, two or more fan modules 1 are carried in the tie-down 
plate 30 in parallel, the perpendicular plate of the near side of the channel form member 35 - a bridging 
board - a member 34 - being close - in piles - a bridging board — it is made to fix a member 34 and 
the channel form member 35 to a rack simultaneously 

[0042] thus, a bridging board - even if the tie-down plate 30 of the structure which piled up the member 
34 and the channel form member 35 has composition and carries two or more fan modules 1, it does not 
have a possibility that the center section of the tie-down plate 30 may bend 

[0043] Moreover, there is an advantage that the fan module 1 can be carried in the optimal position in a 
rack 51 by forming the channel form member 35 from which the length of a cross direction differs. 
[0044] 

[Effect of the Invention] Since it is constituted as explained above, the fan unit of this invention has the 
following effects. 

[0045] The interval of the upper and lower sides of the electronic unit carried in a rack can be slightly 
enlarged rather than the thickness of a fan module, and the height of electronic equipment becomes 
small. Moreover, vibration in which the fan unit which made the elastic body board intervene, 
respectively between the fuselage section of a fan module and band metallic ornaments and between the 
fuselage section and the channel section of a tie-down plate originates in rotation of the wing of a fan 
. module is absorbed with an elastic body board, and generating of noise is prevented. 
[0046] Moreover, the adhesion of a fan module and band metallic ornaments is secured by having made 
the elastic body board intervene. 
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PRIOR ART 



[Description of the Prior Art] The conventional fan unit is explained referring to drawing 4 . drawing 4 - 

- setting - the axial flow type fan module 1 — the center of the fan case 2 — it consists of a motor 3 * 

installed in the axial center of a hole, body of revolution of the closed-end cylindrical shape which . • 

separates and attaches a gap in the outside of a motor 3, and two or more wings 5 arranged in pitches 

[ side / periphery / of body of revolution ] \ 

[0008] Therefore, if a motor 3 is driven, body of revolution will rotate, a wing 5 rotates in connection 

with it, and from the lower part of the fan module 1, air is inhaled and it discharges up. The fan case 2 is 

the upper flange 6-1 of the square shape which four angles were beveled and was formed in the fuselage ; 

section 9 and the upper part of the fuselage section 9. It consists of a lower flange 6-2 of the square 

shape formed in the lower part of the fuselage section 9. i 

[0009] Upper flange 6-1 Hole 7-1 which inserts the cervix of a screw thread 25 in four corners, 

respectively It has arranged- Moreover, lower flange 6-2 It is the upper flange 6-1 to four corners. Hole : < 

7-1 It is a hole 7-2 face to face. It has prepared. 4 

[0010] 20 is a tie-down plate which bent the metal plate to side **** L form and which consists of 

perpendicular Itabe material 21 and level Itabe material 22. The perpendicular Itabe material 21 is a ; 

member which contacts and fixes an edge on either side using a bolt 56 to the field by the side of the ; 

transverse plane of * * * * 55 of the right-and-left couple of a rack. 

[001 1] a horizontal plate — a member 22 is equal to a predetermined part to attach the fan module 1 in in 
the bore size of the fuselage section 9 — circular — a hole — having — this — circular — the periphery 
section of a hole - upper flange 6-1 Hole 7-1 Hole (four holes) which corresponds, ****s and inserts the 
cervix of 25 It has arranged. 

[0012] Upper flange 6-1 Alignment of the upper surface is carried out to the inferior surface of tongue of 
the level Itabe material 22, it contacts, and the cervix of a screw thread 25 is the hole of the level Itabe 
material 22. Top flange 6-1 A hole 7-1 and lower flange 6-2 So that a hole 7-2 may be penetrated A 
screw thread 25 is inserted and it is the lower flange 6-2. By screwing a nut on the thread part which . 
projected from the inferior surface of tongue, the fan module 1 is hung to the tie-down plate 20. 
[0013] The fan module 1 is carried in a tie-down plate 20 as mentioned above, and the conventional fan 
unit is constituted. 



[Translation done.] 
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